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zm^x, siOFm3^m^.i-^>. siof 
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[§S**2 ] »j«7cSSk LT±fB^I££«r.2>7C 
[ IS** 3 ] ±IBI^ffl^#i£J8£8t*#ttKfcv 7*35 

m-h zoizLtzztztemt -r* at** i lef^ig 

[»**4] ±iei&ftlt£»jftLfcfiL issmm* 

[is** 5 1 ±£ttt«R^ «»***flciasii7fea*»fe 
[f»**6 3 ***«»*-*ttfli£ir-r4K*»j«tf- 

S«fca(cL^£k*#Stk-t5 18** 1 £tto¥*ttSE 

[§8**73 ±iB*^^©«-r^^ffl^*-ri»ii* i T 
i «rca* £ k srwak-r*it««6ieaoim»«cK« 

111**8 ] ±et8WR^ S i O FJKT&& £ k 
[f8**93 ±ES i'OFItt, ««7C^ktTS 

W8m.<rm&mk. 

[f«** i o ] ±ies i o vm* 3 5 ox:jjLt<o»« 
aarrjww-* «t a tcufc£ k *#®k-r •sw^sk 

[ft** i i ] .hies i o Fi^ifLts, ±ies 

^&i8**8!e«W«tti£S^M&;*i£. 
**1 lE**^*^*)®***. 

^zmmmm^tz^frmscow&xmz&^x . 
tis** 1 4 3 iMeammem^mmmiizts^x*. 



^jfctS i d Ur£ k £#gitk -t&f8** 1 3 iB»<0 

[18**15 3 JJB85*H«£JBj*l,fc8L JJEttifclK 
*»fc**£*ai3-ti:«> <k o £Ui£ k SrWakf *ai« 

*i 3^n^i*m&(rmm>m. 

[ §8** 1 6 ] ±i&mm> t>*mzm&z ^a*» 

s»»*0> o *><o«»ia^ijLtoia«ciio«5-r * £ k e <t 

io &®t §8** 1 5 im<n*mwmu<r>wm%m. 
[if** i 7 3 ***«uw*feffifctf?-*«£je&fc 
-r s j; d £ Uw £ k & nm t -t h §8** 1 3 tensor 

[IS** 1 8 ] JJBKttlW S i O Fflt-Cfc* £ k £ 

it«stk-r&f8**i 3Ett^iNi«Esat<^«at«£. 

[f8**19 3 »*i*l=**3WR9ji4*v4tt«tir 

[is** 2 o 3 ±.mmm*Bi& ttztk. ±mmm 
*i 9UMe>*mi*ms.<owzxm. 

[18**2 1 3 JJa»«Ra»6**£ftaj3^«*» 

b±ii^tem&f)$imi)m7-?&£X'<7)mzMiz,i[i 
$>mwr> %(Dm s &mxk<7)&mzti\mc?z, £ k iz «t 

[ft** 2 2 3 **2-iSS5-r?»#ffl&*-r^ll^»)S 
30 -rs«fc3fc:L^£kSr!mak^iS**l 9iett<O^N» 

[|f**2 3 3 ±ia^*M*>*S i OFmX'&ZZ. k £ 
ttS k -T* It** 1 9 Ett<^NifKKS<OS]ft^g. 
[IS**2 4 3 »jR^fc:*3IwnR»)a4n4ttW** 

vhm&Mzm^tz^mim&nmmimizii^x . 
i 3 tc t^£ k » mLk^&*mmm<r>mt£% 

m. 

[|B**2 5 3 ±Mitmmfrt>*mZ&.iiiZ-&zmfr 

g*?ago3 *><^esfiSU±^S)Si;»n^-r h £ k tcfc 

=wmk -r* is** 2 4 leaw^^Bossjt^ffi. 
[ft** 2 6 3 *miim-*&{¥mz&i-&mBj&. 

•thXolz LfzZ k 5r!«pmk-r4ft**2 4KW&m 
[|«**2 7 3 IMZtmmtfS i O FJ1-C'*.5» £ k $r 

nmt -rt it** 2 4 im<n*m#mm<7>w&m. 

[f«**2 8 3 mW^^WfoWROai^itt*** 



3 

miz. ±Mmmmco±*iz±i^mz®mr$-z>ftmtt 

■f&mZBf$L-tZ>£dl,zLfzZtZftWlt-fZ>m*m2 

r i mxt>z,z t znwik-fzm*m2 8imco*mft 

i w^js 3 i ] B&mzymtm 9 a*iii>it«^^r 
? h tmm^mfoKmizis v vc , 
t&mmnm&wmmtf. 3 5 o'cvniza^x* 

[IS*«3 2 ] ±fSfgJiBia>'S i OFlt'ftS Z b £ 
[000 1] 

[^^JK-t •&&*«#»] zcoftwit. *mfrmw<7>§i 
Wim&xvmk&nBm.-Kmi.zmL. mz. s i of 
m^%zmmmm*^h*mmm(7>mjkizmm 

LXWM^cnxhh. 
[0002] 

timtffc<?rfrtLX^&. 

[0003] SiOFill t^*(7)Si02 Bt 

c f 5r mnt% ztdzx"). mmm mz> z t #-e# 

W6. niZ^ ^gr5X7ft?»ft (High Densi 
ty Plasma CVD. WT. HDP-CVD) ftCJ; W 
jftSitfcSiOFBBi, mtb^^mtlzmtX-X^htt 
fcfc. KflKEaftvttTfttfcjfe. 0. 2^mi«:ftm 

[0004] 

tS^Xii. ±j$C0S i OFJi$rA l|S||(Cfcft*ara*S 
[000 5] Lit^ot. ^O^BJ<7)SW(i, t&KKfc: 

a^ra* ii/fe*M*»i8fcfrifc£ saw-* z 1 1* & . 

[0006] 

Tiz*<wsm*mi-rz>. 
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[0007] xftwrnnmrnzinif. ±a l^ikm* 5 

*Ui» s i OFRhtS i o 2 ^^MLWKcoftl 

[0008] *»!B#tt, 3rH*iJ#fttf)?fc£g 

S^-t* { «Slg$ix^. KM#*UD»dfeflD3rl:# 
*cf«J:ofc. Hi **, *«>K«e-?*« 

Th&Fiz&^xh. *cr>mMf-? £ffi&mizft^>z 
[0009] zoftvimmzg^x . *%w%umi 
■t%b*>. mi comma. si-FgrS-tcto, sis 

JIfc LTOT i N)Ktptc±JttS3fe*JOT i fc<?MS^B 
20 <%hZbX*3>h. HS2<75SHU\ IK^XT'^-S. 

H 2 ^FfcJ; 9S?«®t LT<7)T i NR+C*Ht*jfc*l 

«W^ffr>fc. -e^tt*. *fMB«tt. SiOFi 

m lx v ^s i t zmm-?& (,zm^> tc . 
[ooin *ftw%i>K mmtftiwz. 

30 ttz-vy-rMztm&mm&ticomiffimz . m^Mm 

TV^Ti NKt S i OF^b<7)#ffi-C-<i'5:<. SiO 

f m b s i b co&m tx » h z b 

uztvk.. $.tz. zco&MtfiicomLmftisEuzm 
^xwmLfzbz*>. sstettcommmimmzti*:. 
i o o 1 2 ] zzx\ *%pn%a. zixtx'comimm 

bSE M®mco%i%b IzM^X B««LS«!W5r«o 

tzbzb. zcommtftuzit. s i oFm<t>frt>co8t# 

40 X*^fflLTV^^i:5r^-rS{^o^. 4^.04 
tc*t-SiOFft<o»ilBt»«pttfc:*iv>TH2 ^x<7)JM 
81 1- 9 ICfc V ^T»KT* h Z b b im LX . 
H5fc^-rs i OFK^)#aJK)||#tttctJ^TF^W 

ffi^Xt LT<7)H2 ^X*«S i OFHc7)JKi)IAiiX^^ 

i OFBLUCT i NWWiWOi. ffit^X*iT 
i Hm*Z&.ii!lL%^b-t-2>b. SSitfAbLXcoHz 
xttS i OFK*C)ISL, flMHt<J5»vvJHil3&»^«*« 
50 n^M2»dt$r«SL^. 
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[0 0 1 3] ^hib. #»W&{i. SiOFI^M 

iz&n &mm<7)&jg.x-ti!mi-2>zkfi\ siOFgto 

[0014} a±.cr>Z bfrb. Si O FWk<7)W®Wix$: 
Wffl-f&tzMZii. SiOFJg^H 2 <r>&ZW&Zit 

[0 0 15} ttz. s i oFm<DBtftv>mi l zJRr>&&ti 
iH» tfxtf-mm&TyX'vwzii^x. 

S i H4 ->Si* +4H* 

ttt&ZtiXtiLttzH* tH' ttfm-S^&ztlzi.^ 
X±fSL$titzl><r)X'h&. Zcofzit). mMtfixZWffl-t 
ZKibtztt, S iOF^Bmza^ hmfA^xti, 

[0016] ttz, si o Fmcommtfttiz&i&zs-z. 

X^hcoii, 2 5 0~3 5 0Xl{ri&<7>W>mX'MMi-& 

Hz x-hht^t^tih. zotzib. mmtftizmi-f 

ZtzMzte, S i OF®c?)f&mi&mZ3 5 ox:a±iz§k 

[ooi-7i4fc, ±miz®mm*?mkmzBm-z>m 

WC, SiOFIW <nm.Zl$MmkXte<tz*b<,z 
(i. S i OFWBjftflMcBWr^Srff 3Sft«Bl*fTd it 

k^d. *>£>a>t#>s iofiikhj zmmz-txa 

[0 0 18]t^. _B£L*: ± 5 S i O PJR^)1RM 
#ix<OJ£B<Wi:-?li. S i OFJKA><oH8iSIL£H 

2 wmcvmtmt tx^n Nmn&mzx^xft 
mzfoi&zti?. 9m&<vm\.'*mtzm&r& z t x-*> 
zt^nhtiz. zcotztb. wmn&watvxHz z 

SiOFiKKILfcH. £Z<7)Tiiz®mZit&z: 
klzXL Hz tf®%fe<rym\,\%.W{<z%im-S-h<nZffiik 

[0019] zcr>muza±<Dm<Hzm^xmiiiZix 

[0020] -ttcbh, ISZBV&m&titiMz* z 

nwnnw, i <wjji±, Mi&tiHzfcmwm *) atit^tt 
nztt&M$®£m^tz*mftmwnm&-jTmiz}5^ 

X. 1Mntt9&*1rS*XnmimmZti&&t&> 
htX\ tmf&ZB&L-thJ: o lz LtzZ t ZftWit -?h 

[0021] znmwmuz&^x, immwzw) 
>2>ttiZ7iim<o&t:&'miz-t&fzMz, mmmzii, 
mmtmt Lxtmmmj&-r&7cmz&z-*mz-££ 

[0022] zcvftico^mzti^x. tmmwzw*) 
*Lztiz>*m<r>m.zmmz-rhtz*b\,z, mm.mz\t. 
immnftmmftmz&^xfcmnmmv-? t 



[0023] ZOWil <Z)WUJfc:*JVvc, ±mt,zBtft2ti 

h ^mnBm&zmmfr hwmztih xm^s. z n 

tfz. zcr>mi<o%miza^ 
x. ¥mt*m&<?>m&*izifmm<Dmwiitf£.tz>cr> 

vtzm^^mteSiwnmmtfi&T-r&tx'vmiz&v 
*MS^^jeffljKJ3Lh<oa«(ciiii3ft-rs z t iz x 

io [0024] zo%u<7>muzt$\\x. ammiz-ttti 
h *m&& £ i&m-t &fzMz, Mwcii. immiziR 

twe^o, i ia£js. 1 1 iA&m%t'zm^& 

Zbi>*imX'$)h. MgNi^i, MgCu-^ 

MgAIM^t'tfDMglZTcM. t>L<ttMg 

[00 25] £0>Jll4>%91(C&VYr. imf&iS iO 

m^xBi&th. $.tz. znmicoftmzts^x. si 
oFmtzjR9&zi\&*.m<omz{&mtz>t:Mz. urn 

fcUi. S i OFJK2: 3 SO'CWiOMMtMt 
4. &fz. S i OF$t£»j£L7^ SiOFIK* 
S5raai§-<i-|.<ka{;-r5. ,rc7)h£, SiOF^f, 
*S£ifcai$-£.I>i:#<50}a,g£, 4 3 0 TUaUWcT* . 

[0026] iiO^£7)S|2C7)^BJ<i, 

tzZt£¥r®ki-&hcDX'$>&. 

[0027] z<n^2^mza^x . jfisjs+fcixo 

[0028] i<0JS2^)«BBt:*JUT. ie^Jl+^)*S 
40 [0029] i^2C0^:J3^T, AMWWi, *g 

s 4 x'<r)Wi<vtmc®%.<7) 3 *>^a»iasuu. t -r & . 

[00 30] C<0»2«:fc^t, ftttRtCfr^^l 

&*m<r>s.zmm'htzMz, mmmz\t. immzm 

i o o 3 1 1 z cnwm^ 3 os&Bjwi . Bf&®iz*mtf 
m&£n&&n*tt&imm&m^fz*mtemm.<r) 
wmnmiziH^x . &mmz. ®.mm<o3-i&mmmz 

50 fov ^T7K^<?)|^fi h - 9 1 % h i&mi±.<n&m.'Bfi>L-t 
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hXolzUzZb Ztmt-t h i>cr>X'$> h . 

[0032] zcomsnftwizte^x . mm#<?>*.m 

4>***ftffiS*fctt*»4>^*<WgE«<OliBa*«i»7Ti 

oiz-rz. 

[0033] zcom3<vftmzt3^x . tmmiz-ttti 
h*mcomzi&m-t$>tiiibiz. mmmzn, tmmzn 

[0034] Z(T>W^%A <r>^m. »«B*t=**3&* 

jr o ii 4 its aw £*rr s*ft*K£fflv *fc¥*«s«»tf) 

■5.. 

[00 3 5] Zcr>m4<DmH,Zt5^X , ff*fcU.i. *g*i 
[00 36] £<0»4<9#JJtC:fe(fVC, £ 

[0037] ;(?!>iM8«o»5 <r>%.m&. m^mzp^m^ 
f&?&±o\ l zLtzz\t*imt-$-&{><?>x'bh. 

[00 38] £<D*5«0»!J|fc:*JVvC. AHfltyCti, lg 

&mco±.i}izmmm$:BftiL-t2>mz. mmmiz&ttirc 

[00 39] C<0*5<0fMBfc:fe^T. HfflWfcltt* * 

PdW^fS-fflv^itt^rtt'C*'?, I IA&JR. I 
I I A&J13ri:'£/8v^,rfc fciltM, 4fc, Mg 
Ni^t, MgCu^i, MgA 1 oMt'^Mgll 

[0040] £OW»0*6 <OfKWi. Jft£l$(Z*Sft< 

tmmvmmmmtK 3 5 o-cmTtc*jv^T*so 

[0 04 1 ] ZC0m6<7>mHzt5\,iX , *6SJ8*S i O 
FJBfi: Lfc%&fctt. IWBWKHi, S i OFj&£fgj£7C 

•*£fflvvc»rttt-*. 4fc, JKBfcrtt, SiOFi^3 

5 ox;txh«)»j«Mrr»jft-r*. ttz. siOFU 
wjftLfcf*, s i oFm^^mnkta^MbXo^ 

*. Zcr>b£. S i OFm&*b*m£tkitiZ-t&bZO 
«SS*s 4 3 0-CUJLt^'&. 
[0 04 2] £<0SWHfc:*iVvc s ASOTteUU ttlftKii 
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S i OFmX'fo&fiK S i NK. SiOz I, SiON 
[0043] ±3i<7)J: d tc«*Sit7t;^)»^tcJ: S¥ 

mmziz*** jr Q&tstiE.mzm-t&tmmizts^x . 

*e*W+tc**>WR , 3a4nftOS:*PM^**». 4fc 

vx^&ztizzK). mmiz<£*ix&*.%v>B.zim 
10 om.zmart-hzbtfX'Zh. 

[0044] 

co^wuza^xit. m-t'tzitttfo-r&Bmzim-n 
1 0 0 4 5 ] 4t\ e: <r)5&mm, 1 «ggrojB& * 
o» 1 <r>mmmz x %*mmiw.<r>m&}i%ki*-r. 

1 0 0 4 6 ] 12 1 ic^t-J: 3 fc, :<7)^1 OHM8&n(C 

flaRli'A 1 2 
[0047]»:(;, ^UtfHDP-CVDScCrckOs S 
ISUlS-adidt'LT^M^S i OFJK3 JMtS. 
dOHDP-CVD&te.fc.g.S i OFjR3<0»J«fc:tJV^ 

WT(C ±i&0&tt£:8i*:-*\ d<7)S i OFH3^ 
30 BMztsV&CVD&ftco-mimfZ. 

[0048] SiF» tfXffiM. : 1 0 0 s c c m 
Oi 200sccm 
A r JjXx&M. : 1 0 0 s c c m 

I C PJ^U- : 4500W ( ICP : Inductively Coup 
lied Plasma ) 

A^n/W- : 2 5 0 ow 

±.i&<?>3iftcr>btX\ SiOF!3^M5^iC:fl 

^XvCVDm^ S i OFJK3±O^WCS i O 
40 2 St4£»j£1-&. 

[ 0 0 4 9 3 mz. m 2 Aiz^x o iz. Mm* it^m 
mmm (cmp> mizx^xsi o 2 Wk4<r>$mzmm 

[oo5o] mz, m 2 Biztjktx p ^ifl^t^^ 

SiOa K4±t:S^7L5£7)^^^P$r*-ri,^ 
h^-^-ySr-rx^i: tX. mu$&m&4 

vy (r i e> a^j: os i 02 ffiufcitfs i ofk 

SS-m^x-y^-^^-r^,. vl^j:^. SiOF!3ii 
50 it/S i O2 WA (K&WZfflm. 5 ti<Bf&ZtL& . 
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[0051] wz, H2C(cjn-rid(c, mtam^mo 
*. 

[ 0 0 5 2 ] M3l,Z7F-$-£ o fc. mUify V*r 
•yhWCVDifetJ:*). 8*£?L5lcffitf>iitfcfc3(cLT 
£®KWJ& 7 . i OW]g 7 ^Jfc^EifCti, 

SiOFI3^H 2 #X0**J*fir<, ^O&ajk 
UrtfoT, H 2 tftim Lfc bLXi>Z~<m& 
Tb&teVy. S i OFm3<7)mMtfti\iW)±Zti&. 

[0053] *of&. fl!*4M3W>2f8;fc.fc 0 . 

ittWi. 

[0054] JSLhBWBLfc J: 3 fc. zcom 1 OSBtiBJB 
tci**»f«ai<OiB!t*SfeK:J:-Wf. ttJftTcSi: LX 
H^iiV^X^H^TS i OFJK3£^JftLTU£> 
S i OFM3<3ftMU0iR<Z>S i OFJK34* 

fctf>, /7>^7 hWCVDiSKJ: *)W«|7*»j«-tft 
Blfc, *«JBfiaUE(c*»v^r. SiOFJK3*^H 2 # 

^$n*ofci»jt-*-4£ -r*u=j:9. h 

2 *fX<rm&Mgm?Z> S i 0FJ13Oj&iWl£Pj5it 
*(Mli:LTSiOFBt3*ffl^**&d W7*5^ 

ad^ahm too. ^mwm^tmit^MjSL-th z t # 

[0055] mz. z<mw0)m2<7)mmmiz£ 
mimmnmm>mz^xmw-tz> . 

[0056] iau^acs i O FmamtftUZlM 

&$-£TH*BHfct. 2 5 0~3 5 0*C#jfi^i3V^TS 
iOFR3«*»*»^*arr6H» tfXX'*>Z> (H4# 
SB) . UA^t, C<o»2<^)ltJBB}Bfc:*5V^T«, JK 
lOHSS^ffifc^O, HDP-CVDSWOSiO 
FH3 S:^J«-rSBgOB!USa*S: 3 5 0'CIilti-f £. 
EITC £<0S i OFflg3aX»j£&&(t&CVD&ft«) 

[0057] SiH 4 -^: 50sccm 
S i F 4 #X : 5 0 s c cm 
O2 ifX : 200 s c cm 
Ar#X : 1 00 s c cm 
I C PJV7— : 4 5 0 0W 
y^TXA-v-: 2 5 00W 
HeJfcfflEfl : 6 To r r 

S i OF«3&»JiW4»^(Ctt. LT, « 

tz. zocvD&ft-Wrhnz Hz-o^xii. ffl^>Htt 

[0058] ULhRBH Lfc J: 0 te, i<0*2 «HJS»JB 
K«k *¥8W*M*>»S^tc iftlf , S i O FBI 3 * 



(6) #13200 1-35844 

1 0 

H 2 ^X<^JKSi tf- ? fc ittKJ3Lht?!))«JBtiBJKt!'»* 
£31=1/01* S i OF^30B^«0 

irk, i<osiOFjH3>*>fcaRoa*it4Hi ofi^jtn 

SiOF*3KH2 tfXWJz&tZfitft-t&nZW} 

±tt z t -s<ot\ jr 1 comtmmt mm<o$)& 

10 ^fwar^wftsacov^RH^*. 

[ 0 0 6 0 1 i com 3 <nmtmw,z& h^mwgmom 
rnxmizte^xu. t-r. miomtmBtmmizL 
x. *m&mm 1 ±Kgfin 2 zmwi-th . *<9f&. 312 

^«WBB»tH«t=Lr. ffil*2£?Id =fcdt=L-C. £ 
SKS i OFffit3£JKj£-f&. 

[006i]»:l:. 1 S-Jnm-TS -tCJ; 

0. SiOFM3tc«LTK/rxj!!ffllS:ff^. Z<7>Ktf 

xmmiz&^xa. mzm&. s <t * wm 7 cob&uz^ * 

20 ±cr,m<7)Hz *jX*m$,Z*±htzMZ, Jlg&UKSrWjR 
70^figiSJK ( 4 3 0°OUg) fiLhfc JP»B#^S:W 
«7CD®jS#raJiUii:-ri.. »JSd±. i 

ttSiOFM3Sr»jSLfett. 'JrtcKk^mUmsZm 
fo-t&ffilzfto. OTC i<0S iOF^3tcSttl>8tt 

30 [006 2] JP#fiB#S : 1 0^ 
SngftffiJg: 4 5 0"C 
E^J : 2 OTo r r 

=5r*i. z<7>®t*fx>im<&mz}5^xte. jjm&mtt&K 

[0063] -£-<7>f&, M 1 t7)StBWi»«k:*J»t * t 

Lx. s i o 2 M4St®b£l, ^<r>mm^mti^^tz 

f*. SiOF§3fcJ;i;Si02 M40gg^-{C^W(C 
««n.5*»^*. -e^. SiOj M4c7)*®$rH 

40 4><OWR7*Jj:iy««J16^ffiXvf-A v ^t. S i 
Oi K4<0^iSA*SJtJ-rs*-d7 0. ^iitcJ:'?, «NK 

ft*. 

[0064] «e*^^*-^(c«t 0 . ffl&*?m 

[0065] £LklM Lfc J: ^ Z<7)m3<7>m&BB 
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